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マイク口波による海氷物理量計測に閲する研究
－海氷誘電率の計測・
A study on microwave measurement of sea ice physical parameters 
-Measurement ol sea Ice dielectric constant-
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SARによる海氷物理量計測にお4する問題点
・ 地上観測データに起因する問題
ー 海氷の後方散乱特性：誘電率とラフヰスに依存
・膏電率現地で司直f聾司自定ti困鰻〉盟国温分温度と表面温度からモデル指定
．ラフネス：広暫圏の把握が困雌〉数少ない鶴盟l点のデータ使用
ー 多額な氷厚に対するデータ取褐回附砲
テストサイト
ーサロマ湖・lJ(厚範囲20cm～40cm
ー船舶による観澗：衛星同期観測やデータ解析にお付昌司定
・ 問題点解決を自慣にサロマ湖およびアラス力にお付る観測実験を実纏
ー渇水曹面語電車由直接測定
ー 薄氷揖・厚氷i畢デー タのlX得
Test site 2 (Barrow) 
if Barrow land.陶 tI伺
- Stable growth lhick First Year Ice (>1 .4m) 
UAF何百ssbalance station 
" if Barrow M踊 sBalances陶 2013
- N71.37曲 6/W156.52536
l帽 thick同盟 t34cm (Mar. 17) 
ー 1四 thick同時 t59cm (June 09) 
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- 7p。intsar叫 ndmass balance site (March) 
- 2 pcints ar印刷mass balance sile (June) 
研究の目的
・研究目的
ー 海氷モニヲリングにお付るリモートセンシングデー？の有効利用
・現壇聾劃の把握
・氷淘にお付る航路町確保
- SARによる海氷モヱヲリングの有効性野価
・周波数および恒揖特性把握E
・海水噛理量｛ホ厚・理面ラフネス｝抽出由可能性肝価
．今までの経緯
- 1993～2013までの海氷観軍司実践 ｛サロマ湖及び外洋）
- ERS-l /2,JERS-l ,RADARSAγ等国単恒耀SARによ福島解析
調水町民畏に伴う量万敵乱帽性
量万倣乱司入射角情性豊利用した海氷鞠浬量司抽出
多圃置SAR(P，・SAR,PALSAR）デー タの勝訴
・菊水曹理量に串度由高いパラメータ横目
・薄l<暗にお付る踊氷積出縄産向上
Test site 1 (Lake $aroma) 
I;!' I.eke Sa同 ma(150km')
- Sal water姐keconnecte岨10the Sea of E訓khotskwith 
2出annels
- Salinity ol lake wa1er is a川拍s1the same as 1h剖 of曲 a
water (>30 P同）
L拙e回 growstil 40 cm lhick in winter time and is 
stable enough to gel lhe gr凶 ndtruth dala 
- 44 sampling po nts with 10田 minterval set In 2012 
d云忌ー l 117 sampling pαnts in 2013 
- Ship measuremenl conduct剖 Int同 W制 partof lhe 
lake In 2012 
gocme制問問糊
- 6 points (2012) 
- 18同ints(2013) 
Satellite and Ground Observations(Saroma) 
@'Satell陶 observation
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List of satellite data in 201_3 ob盟問tionperiod
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回Groundtruth experiment 
• 2012/02/13・02/24
• 2013/02/14-02/22 
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Summary of Saroma ground truth data 
(2012) 
Satellite and Ground Observations(Barrow) 
, East field: Sampling points were set with l km interval似4points) 
>West foeld: Ice thickness measurements by fishing boat(22 points) 
, Measured data(mean value in East field) 
ice thickness(33.3cm) 
sucfaco roughn開•IRMSHoight 3.3mm) 
・surfacesalin~y(l 2.4ppt) 
町田wdepthl9 6cm) 
dielectric c。nstant(selected6 p。ints)
Lisi of satelite dala in 2013 ob艶刊副onoeriod 
制山吊ens。『 IA。qui~t川曲 IAcqu刷｝。r、『
R組A隠 AT-岳 l 胸 R’1 I a齢’乱 l 輔
[i!Satellite observation 
[i!Ground truth experiment 
•2013/03/17・03/21
•2013/06/12・06/15
Relation between ice thickness and ice surface salinity 
(2012) Summary of Saroma ground truth data (2013) 
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, Sampling p。1ntswere set c。，veringwhole lake (117 points) 
, Measured data(mean) 
ふIcethickness(32.7cm) 
surface rough冊目
surface salin比y(l24ppt)
• snow depth( 1 0.0cm) 
dielectric cons白川（selected17 po,nts) 
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Result of DC measurement 
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Ice dielectric constant measurement 
(Free space method) 
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RADARSAT-2 data analysis Data analysis (Incidence angle characteristics) 
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DC empirical m odel by Vant et al.(1978) 
e;@5.4GHz = (0.995ー 0.00154* (S.4))e; 
i:i@,.4百H?.= (0.914 - 0.00546ホ（5.4））ε；
Re(EJ = E[ = 3.05 + 7.20凡
lm(i:;) = i:i = 0.024 + 3.29九
RADARSA下」2data analysis 2 
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@4GHz 
Vh: Brine volume fraction 
estimated [rom ice叩 rl"ncesalinity 
and tempera！”re 
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?…?Summary 
EfGround lrulh observations were conducted al Lake Saroma and 
Barrow in 2012 and 2013 
.' S1multan回 uslywith自国I陶 obs町vatlons
.' Meosurements related to s開問ebackscattering charact冒 istics
EfOielectric cons句ntmeasurements(Saroma) 
.' Con耐m岡山erelation be加国ndiel田 tricconstant and Ice su同acesalinity 
.'M開制reddielectric constants are large川hantho回 froms回 icedie同ctric
m。del≫ needs DC model m。dili国 tion
9'Dala analysis of ENVISAT/ASAR and RADARSAT-2 
.' ENVISAT: Lower Incidence angle observat，。nIs better 
v RAOARSAT-2:VV.冷iHco-pol. ratio is ensitive to ice thickness 
EfDielectric cons旬ntmeasurements(Barrow) 
• 2t1m田 measurements w官 econduct国 inMarch and June, 2013. 
v The m曲 sureddata are under analysls 
Adjustment of sea ice dielectric model 
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今後の課題
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